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(67)  According to one embodiment, an electric power
supply-and-demand control apparatus includes a meas-
uring module (2, 3) which measures an output power
characteristic of dispersed power sources arranged in
various places in an electric power system. The electric
power supply-and-demand control apparatus includes a

Electric power supply-and-demand control apparatus

determination module (58) which determines based on
the output power characteristic measured by the meas-
uring module (2, 3) whether to set each of the dispersed
power sources in various places as a dispatching object
for an electric power supply-and-demand plan at a spe-
cific time on a specific date.
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Description
FIELD
[0001] Embodiments described hereinrelate generally

to an electric power supply-and-demand control appara-
tus which performs electric power supply-and-demand
control of an electric power system.

BACKGROUND

[0002] Inan electric power system, electric power sup-
ply-and-demand control has been performed so that the
output of power generation may follow a fluctuation in
the power demand of the day on the basis of the result
of a power supply-and-demand forecast, for example, on
the basis of an power supply-and-demand plan in any
time zone on a specific day, such as the next day. The
plan has been made to ensure the necessary reserve
power, taking into account the characteristics of the held
supply capability, including the economic efficiency.
[0003] An automatic power dispatching system for
making a supply-and-demand plan in an electric power
system determines the output dispatching of each of the
generators by a plurality of classifications, referring to
accumulated past data items, including total power de-
mand information, temperature, and weather, when mak-
ing the supply-and-demand plan. The classifications in-
clude abase supply capability, a middle supply capability,
and a peak supply capability.

[0004] In addition, the automatic power dispatching
system applies economic load dispatching control (FLD)
to the output dispatching. The control method is to cal-
culate the economic output dispatching of the individual
fuel generators and hydroelectric generators according
to a fluctuation in the power demand, thereby controlling
each generator.

[0005] Generally, generators are controlled by com-
bining the economic load dispatching control and load
frequency control (LFC) . Specifically, when the power
demand fluctuates at intervals of several minutes, the
economic load dispatching control is applied to perform
supply- and- demand control. When the power demand
fluctuates at intervals of several seconds, the load fre-
quency control is applied to supply- and- demand control.
[0006] The above technique is fundamental to power
supply-and-demand control. In recent years, the intro-
duction of natural energy, renewable energy, as energy
for generation has been making steady progress. It is
conceivable that, in the future, dispersed power sources
located in various places near power demanding regions
will replace an existing high-capacity power source and
therefore the power source configuration in the electric
power system will be reexamined substantially. The dis-
persed power sources include natural energy power
sources and secondary batteries. The natural energy
power sources are comparatively small-scale generating
apparatuses using natural energy, including a photo-
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voltaic power system, a solar thermal electric generation
system, awind generator system, a hydroelectric system,
and a geothermal power generation system.

[0007] The output electric power from a natural energy
power source, such as a photovoltaic power system or
a wind generator system, depends on weather condi-
tions. Therefore, the fluctuation range of the output of
power generation might increase significantly, depend-
ing on some natural energy power source. For example,
if the output of power generation of a natural energy pow-
er source is reflected in a supply-and-demand plan on
the basis of only the rated output of the natural energy
power source, the power might not be supplied to meet
the power demand of the day. In addition, this contributes
to a significant fluctuation in the load frequency, making
it impossible to realize a stable electric power supply.
[0008] Furthermore, it is conceivable that the electric
power generated by a natural energy power source is
charged in advance in a secondary battery, such as a
lithium- ion battery, a nickel- hydrogen battery, a lead
accumulator, or a sodium- sulfur battery, and is dis-
charged when necessary, thereby equalizing the output
of the electric power system. However, the secondary
battery might not be discharged because the usable elec-
tric power has decreased after the start of discharging,
depending on the state of charge (SOC) of the secondary
battery, that is, the ratio of the currently usable electric
power to the full charging capacity. For example, when
the output power of the secondary battery has been re-
flected in a supply- and- demand plan on the basis of
only the full charging capacity of the secondary battery,
the power might not be supplied to meet the power de-
mand of the day as when a natural energy power source
has been used, making it impossible to realize a stable
electric power supply.

BRIEF DESCRIPTION OF THE DRAWINGS
[0009]

FIG. 1 shows a configuration of an electric power
system supply-and-demand control system accord-
ing to the first embodiment;

FIG. 2 is a block diagram showing a functional con-
figuration of the main controller of the electric power
supply-and-demand control apparatus in the electric
power system supply-and-demand control system
according to the first embodiment;

FIG. 3 is a flowchart to explain an example of the
procedure for determining whether to set a dispersed
power system as a dispatching object for a supply-
and-demand plan in the electric power system sup-
ply-and-demand control system of the first embodi-
ment;

FIG. 4 is a flowchart to explain an example of the
procedure for determining whether to set a second-
ary battery as a dispatching object for a supply-and-
demand plan in the electric power system supply-
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and-demand control system of the first embodiment;
FIG. 5 is a flowchart to explain an example of the
operation of setting the dispatching priority order of
economic load dispatching control in the electric
power system supply-and-demand control system
of the first embodiment;

FIG. 6is a block diagram of a functional configuration
of a main controller of an electric power supply-and-
demand control apparatus in an electric power sys-
tem supply-and-demand control system according
to the second embodiment;

FIG. 7 is a flowchart to explain the procedure for
determining whether to secure more electric power,
taking weather conditions into account, in the electric
power system supply-and-demand control system
of the second embodiment;

FIG. 8 is a block diagram showing a functional con-
figuration of the main controller of the electric power
supply-and-demand control apparatus in the electric
power system supply-and-demand control system
according to the modification of the second embod-
iment; and

FIG. 9 is a flowchart to explain the procedure for
determining whether to secure more electric power
in the electric power system supply-and-demand
control system according to the modification of the
second embodiment, taking weather conditions into
account.

DETAILED DESCRIPTION

[0010] In general, according to one embodiment, an
electric power supply-and-demand control apparatus in-
cludes a measuring module which measures an output
power characteristic of dispersed power sources ar-
ranged in various places in an electric power system.
The electric power supply-and-demand control appara-
tus includes a determination module which determines
based on the output power characteristic measured by
the measuring module whether to set each of the dis-
persed power sources in various places as a dispatching
object for an electric power supply-and-demand plan at
a specific time on a specific date.

[0011] Hereinafter, embodiments will be explained
with reference to the accompanying drawings.

(First Embodiment)

[0012] First, a first embodiment will be explained.

[0013] FIG. 1 shows a configuration of an electric pow-
er system supply-and-demand control system according
to the first embodiment. As shown in FIG. 1, the electric
power system supply-and-demand control system in-
cludes a plurality of existing generators 1, such as nuclear
generators, a plurality of output measuring devices 2, a
plurality of SOC measuring devices 3, a plurality of inte-
grated controllers 4, a plurality of main controllers 5, a
plurality of power conditioner subsystems (PCSs) 6, a
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plurality of electric storage devices 7, a plurality of dis-
persed power systems 8, and a plurality of electric power
supply-and-demand control apparatus 9 in an electric
power system.

[0014] Each electric storage device 7 includes a PCS
11 and a secondary battery 12. The secondary battery
12, which is a type of dispersed power source in the first
embodiment, is a lithium-ion battery, a nickel-hydrogen
battery, a lead accumulator, a sodium-sulfur battery, or
the like. The secondary battery 12 may be replaced with
a capacitor, a flywheel, superconducting magnetic ener-
gy storage (SMES), an electric car, or the like, provided
that it is a power storage device.

[0015] As shown in FIG. 1, the secondary battery 12
in the electric storage device 7 is provided at each of a
plurality of sites in the electric power system. Each site
may be, forexample, a secondary battery site of a lithium-
ion battery or of a lead accumulator. The dotted lines in
FIG. 1 represent the flows of various data items and ma-
nipulate signals. The solid lines in FIG. 1 represent elec-
trical connections in the electric power system, that is,
the flows of currents in the electric power system.
[0016] The dispersed power system 8, which is a type
of dispersed power source in the first embodiment, is a
natural energy power system that generates electricity
using natural energy, such as a photovoltaic power sys-
tem, a solar thermal electric generation system, a wind
generator system, a hydroelectric system, or a geother-
mal power generation system. More than one dispersed
power system 8 is provided in the electric power system.
[0017] The PCS 6 is provided next to the dispersed
power system 8. The PCS 6 subjects electric power gen-
erated by the dispersed power system 8 to direct- current-
to- alternating- current conversion and transmits the re-
sulting power to a transmission network, or suppresses
a fluctuation in the voltage due to an output power fluc-
tuation. In addition, the PCS 11 in the electric storage
device 7 charges electricity generated by the dispersed
power system 8 in the secondary battery 12 in the electric
storage device 7 or subjects the charged electricity to
direct- current- to- alternating- current conversion and
transits the resulting power to the transmission network.
[0018] The electric power supply-and-demand control
apparatus 9 includes the output measuring device 2,
SOC measuring device 3, integrated controller 4, main
controller 5, and an input device 10.

[0019] The output measuring device 2 measures the
value of the output power from the existing generator 1
and outputs the value as generated electricity information
101 to the main controller 5. In addition, the output meas-
uring device 2 measures the value of the output power
from each dispersed power system 8 and outputs the
value as generated electricity information 101 to the main
controller 5. The value of the output power from the dis-
persed power system 8 is measured by the PCS 6 pro-
vided next to the dispersed power system 8 and is output
together with identification data on the measured dis-
persed power system 8 to the output measuring device 2.
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[0020] The SOC measuring device 3 measures the
SOC value of the secondary battery 12 of each storage
device 7 and outputs the value as SOC information 102
to the main controller 5. The SOC value is the ratio (in
%) of the currently usable electric power to the full charg-
ing capacity. The SOC value of the secondary battery 12
is measured by the PCS 11 in the storage device 7 that
includes the secondary battery 12 and is output together
with identification data on the measured secondary bat-
tery 12 to the SOC measuring device 3.

[0021] While the SOC value is the ratio (in %) of the
currently usable electric power to the full charging capac-
ity of the secondary battery 12, it may be electric quantity
information, such as the currently usable electric power
(in Wh) or the potential difference between the positive
electrode and negative electrode of the secondary bat-
tery 12. As described above, when the second battery
12 outputs electric quantity information to the SOC meas-
uring device 3, the SOC measuring device 3 calculates
the currently usable electric power on the basis of the
received electric quantity information.

[0022] On the basis of the fluctuation range of the out-
put of each of the dispersed power systems 8 and the
SOC information on each of the secondary batteries 12,
the main controller 5 determines whether to set each of
a plurality of dispersed power systems 8 and a plurality
of secondary batteries 12 as a dispatching object for a
supply-and-demand plan in any time zone on the specific
day. The main controller 5 determines the dispatching
ratio for a supply-and-demand plan in an arbitrary time
zone for the dispersed power systems 8 and secondary
batteries 12 set as dispatching objects by the determi-
nation. Hereinafter, any time zone on the specific day is
simply referred to as the specific time zone.

[0023] Specifically, if the fluctuation range of the output
power of the dispersed power system 8, a determination
object, selected from the dispersed power systems 8 is
less than a rated value (A) , the main controller 5 sets
the dispersed power system 8 as a dispatching object
for a supply- and- demand plan in the specific time zone.
The rated value (A) is a value a manager of the electric
power system supply- and- demand control system has
set for the dispersed power system 8, a determination
object, using the input device 10 of the main controller 5.
[0024] If the fluctuation range is greater than or equal
to the rated value (A), the main controller 5 determines
the dispersed power system 8 to be unsuitable for a sta-
ble power supply in the specific time zone and sets it as
an undispatching object for the supply-and-demand plan
in the specifictime zone. By doing this, adispersed power
system 8 with a large output fluctuation range can be
eliminated from the dispatching objects for the supply-
and-demand plan, contributing to the output equalization
in power supply according to the supply-and-demand
plan.

[0025] Therated value (A) is the ratio of the fluctuation
range (in W) of the output power of a dispersed power
system 8 to be determined to be a dispatching object or
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not to the predicted value (in W) of the system capacity
in the specific time zone of the electric power system that
includes the dispersed power systems 8 and secondary
batteries 12. The rated value (A) is set for each of the
dispersed power systems 8. The system capacity is the
total power demand in the electric power system. In ad-
dition, the rated value (A) may be the ratio of the fluctu-
ation range of the output power of a dispersed power
system 8, a determination object, to the rated output (in
W) of the dispersed power system 8, the determination
object.

[0026] Furthermore, if the SOC value of a secondary
battery 12, adetermination object, is greater than orequal
to the rated value (B) set by the manager using the input
device 10 of the determination object on the basis of the
predicted value of the system capacity in the specific time
zone, the main controller 5 sets the secondary battery
12 as a discharging control object in the specific time
zone. If the SOC value of the secondary battery 12, a
determination object, is less than the rated value (B) ,
the main controller 5 sets the secondary battery 12 as a
charging control object in the specific time zone. The rat-
ed value (B) is set for each of the secondary batteries 12.
[0027] However, the main controller 5 makes a specific
decision on a secondary battery 12 whose full charging
capacity is equal or larger than the rated value (C) the
manager has set for each of the secondary batteries 12
determined to be discharging control objects. The deci-
sion is made to set a secondary battery 12 unsuitable for
use due to deterioration with age as an undispatching
object for the supply- and- demand plan in the specific
time zone. The rated value (C) is set for each of the sec-
ondary batteries 12.

[0028] FIG. 2 is a block diagram showing a functional
configuration of the main controller of the electric power
supply-and-demand control apparatus in the electric
power system supply-and-demand control system ac-
cording to the first embodiment.

[0029] As shown in FIG. 2, the main controller 5 in the
electric power supply-and-demand control apparatus 9
includes a controlmodule 51 thatsupervises the process-
ing operation of the entire apparatus, a storage module
52, a communication interface 53, atimer module 54 that
clocks the present time, a selection module 55, a gener-
ated electricity information receiving module 56, a charg-
ing information receiving module 57, a dispatching-un-
dispatching determination module 58, and a dispatching
priority determination module 59. The communication in-
terface 53, timer module 54, selection module 55, gen-
erated electricity information receiving module 56, charg-
ing information receiving module 57, dispatching-undis-
patching determination module 58, and dispatching pri-
ority determination module 59 are the processing mod-
ules realized by software that runs on a microprocessor.
They can mutually exchange information as shown in
FIG. 2.

[0030] The selection module 55 has a first function of
selecting a single dispersed power system 8 to be deter-
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mined to be a dispatching object for an electric power
supply-and-demand plan in a specific time zone or not
from the dispersed power systems 8 in the electric power
system.

[0031] The selection module 55 has a second function
of selecting an identification data item of a single sec-
ondary battery 12 to be determined to be a dispatching
object for the electric power supply-and-demand plan in
the specific time zone or not from the secondary batteries
12 in the electric power system.

[0032] The generated electricity information receiving
module 56 receives generated electricity information 101
indicating the value of the output power from the existing
generator 1 and dispersed power systems 8 measured
by the output measuring device 2 via the communication
interface 53.

[0033] The charging information receiving module 57
receives SOC information 102 indicating the SOC value
of the secondary batteries 12 measured by the SOC
measuring device 3 via the communication interface 53.
[0034] The dispatching-undispatching determination
module 58 has a first function of determining whether to
set a dispersed power system 8 whose generated elec-
tricity 101 has been measured as a dispatching object
for the supply-and-demand plan in the specific time zone
on the basis of the generated electricity 101 received by
the generated electricity information receiving module
56.

[0035] In addition, the dispatching-undispatching de-
termination module 58 has a second function of making
a specific determination on the basis of SOC information
102 indicating the SOC value of the secondary batteries
12received by the charging information receiving module
57. Specifically, the dispatching-undispatching determi-
nation module 58 determines whether the secondary bat-
tery 12 whose SOC information 102 has been measured
is set as a discharging control object to be dispatched
for the supply-and-demand plan in the specific time zone
or as a charging control object not to be dispatched for
the supply-and-demand plan.

[0036] Furthermore, the dispatching- undispatching
determination module 58 has a third function of deter-
mining whether a secondary battery 12 determined to be
a discharging control object as described above is set as
a dispatching object for the supply- and- demand planin
the specific time zone because of no deterioration with
age or as an undispatching object for the supply- and-
demand plan in the specific time zone because of dete-
rioration with age.

[0037] The dispatching priority determination module
59 determines the order of dispatching priority for each
of the existing generator 1, dispersed power system 8,
and secondary batteries 12 in economic load dispatching
control for the supply-and-demand plan in the specific
time zone on the basis of the determination result of the
dispatching-undispatching determination module 58.
[0038] Next, the operation procedure of the electric
power system supply- and- demand control system con-
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figured as shown in FIG. 1 will be explained.

[0039] FIG. 3 is a flowchart to explain an example of
the procedure for determining whether to set a dispersed
power system as a dispatching object for a supply-and-
demand plan in the electric power system supply-and-
demand control system of the first embodiment.

[0040] First, the output measuring device 2 of the elec-
tric power supply- and- demand control apparatus 9
measures each of the value of the output power gener-
ated by the existing generator 1 and the value of the
output power generated by the dispersed power systems
8. The output measuring device 2 transmits these meas-
ured output power values as generated electricity infor-
mation 101 together with identification data unique to the
measured existing generator 1 and dispersed power sys-
tems 8 to the main controller 5.

[0041] Then, the timer module 54 of the main controller
54 in the electric power supply- and- demand control ap-
paratus 9 clocks the present time (step S1) Here, sup-
pose an electric power supply- and- demand plan to be
made is a supply- and- demand plan in the specific time
zone. In the first embodiment, it is assumed that the gen-
erated output from the existing generator 1 is constant,
regardless of time, and the generated output is always a
dispatching object for the electric power supply- and- de-
mand plan in the specific time zone.

[0042] Then, the selection module 55 of the main con-
troller 5 selects an identification data item of a single dis-
persed power system 8 to be determined to be a dis-
patching object for the supply- and- demand plan in the
specific time zone or not among the dispersed power
systems 8 in the electric power system (step S2) . Iden-
tification data items of the individual dispersed power sys-
tems 8 have been stored in the storage module 52.
[0043] The generated electricity information receiving
module 56 of the main controller 5 receives generated
electricity information 101 on a dispersed power system
8 corresponding to the selected identification data item
transmitted from the output measuring device 2 via the
communication interface 53 (step S3). The generated
electricity information 101 is information on the generated
electricity in a given period of time before and after the
current time clocked in step S1. Information on the gen-
erated electricity indicates the output fluctuation range
during the given period of time.

[0044] Then, the generated electricity information re-
ceiving module 56 reads a rated value (A) of the fluctu-
ation range of the output power of the dispersed power
system 8 corresponding to the selected identification da-
ta item from the storage module 52 (step S4) . The rated
value (A) can be regarded as a value at which it is im-
possible to achieve stable power supply according to a
supply- and- demand plan in a specific time zone. The
rated value (A) is the lower limit of the fluctuation range
of the output power of the dispersed power system 8. In
addition, the value has been previously input by the man-
ager from the input device 10 for each of the dispersed
power systems 8. The value has been stored together
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with identification data item of the relevant dispersed
power system 8 in the storage module 52.

[0045] Then, the dispatching- undispatching determi-
nation module 58 recognizes the value of the output fluc-
tuation range of the generated electricity in the given pe-
riod of time before and after the clocked current time
shown in the generated electricity information 101 on the
selected dispersed power system 8.

[0046] The dispatching-undispatching determination
module 58 compares the recognized value of the output
fluctuation range with the rated value (A) of the fluctuation
range of the output power from the selected dispersed
power system 8, thereby determining whether the rec-
ognized value of the output fluctuation range is less than
or equal to the rated value (A) (step S5).

[0047] If the recognized value of the output fluctuation
range is less than the rated value (A) (YES in step S5),
the dispatching-undispatching determination module 58
regards the selected dispersed power system 8 as being
less likely to prevent stable power supply when it has
been set as a dispatching object for the supply-and-de-
mand plan in the specific time zone. The selected dis-
persed power system 8 is determined to be a dispatching
object for the supply-and-demand plan in the specific
time zone.

[0048] Then, the dispatching- undispatching determi-
nation module 58 stores, in the storage module 52, the
identification data item of the determined dispersed pow-
er system 8 together with the value of the generated elec-
tricity received in step S3 as one of the dispersed power
systems set as dispatching objects for the supply- and-
demand plan in the specific time zone (step S6) .
[0049] If the recognized value of the output fluctuation
range is greater than or equal to the rated value (A) (NO
in step S5), the dispatching-undispatching determination
module 58 regards the selected dispersed power system
8 as being likely to prevent stable power supply when it
has been set as a dispatching object for the supply-and-
demand plan in the specific time zone. The selected dis-
persed power system 8 is determined to be an undis-
patching object for the supply-and-demand plan in the
specific time zone.

[0050] In this case, the dispatching-undispatching de-
termination module 58 stores, in the storage module 52,
the identification data item of the determined dispersed
power system 8 together with the value of the generated
electricity received in step S3 as one of the dispersed
power systems set as undispatching objects for the sup-
ply-and-demand plan in the specific time zone (step S7).
[0051] Then, if there are other dispersed power sys-
tems 8 that have not been selected as objects to be de-
termined to be dispatching objects for the supply- and-
demand plan in the specific time zone or not among the
dispersed power systems 8 in the electric power system
(YES instep S8), the selection module 55 returns to step
S2. The selection module 55 selects anidentification data
item on any one of the unselected dispersed power sys-
tems 8 as a new determination object and proceeds to
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step S3 and forward.

[0052] In addition, if there is no other dispersed power
system 8 that has not been selected as an object to be
determined to be a dispatching object for the supply-and-
demand plan in the specific time zone or not among the
dispersed power systems 8 in the electric power system
(NO in step S8), the selection module 55 reads, from the
storage module 52, an identification data item on the dis-
persed power system 8 stored in the storage module 52
in step S6 and determined to be a dispatching object for
the supply-and-demand plan in the specific time zone.
That there is no other dispersed power system 8 means
that whether to set a dispersed power system 8 as a
dispatching object for the supply-and-demand plan in the
specific time zone has been determined for all of the dis-
persed power systems 8 in the electric power system.
Then, the selection module 55 stores the determination
result together with the plan date of the supply-and-de-
mand plan and the value of the generated electricity re-
ceived in step S3 as the determination result into the
storage module 52 (step S9).

[0053] As described above, the main controller 5 can
determine whether to set each of the dispersed power
systems 8 in the electric power system as a dispatching
object for the supply-and-demand plan in the specific
time zone. Therefore, dispersed power systems 8 can
be easily sorted out to make a supply-and-demand plan
for stable power supply.

[0054] FIG. 4 is a flowchart to explain an example of
the procedure for determining whether to seta secondary
battery as a dispatching object for a supply-and-demand
plan in the electric power system supply-and-demand
control system of the first embodiment.

[0055] First,the SOC measuring device 3 of the electric
power supply- and- demand control apparatus 9 meas-
ures the SOC value of a secondary battery 12 via the
PCS 11 of the electric storage device 7 that includes the
secondary battery 12. The SOC measuring device 3
transmits the measured SOC value as SOC information
102 together with identification data unique to the meas-
ured secondary battery 12 to the main controller 5.
[0056] Furthermore, the SOC measuring device 3
measures the value of the full charging capacity of the
secondary battery 12 via the PCS 11 of the electric charg-
ing device 7 that includes the secondary battery 12. The
SOC measuring device 3 transmits the measured value
of the full charging capacity together with identification
data unique to the measured secondary battery 12 to the
main controller 5. Although the full charging capacity is
the same as a designed value at the beginning of the
start- up of the secondary battery 12, it decreases grad-
ually due to deterioration with age resulting from the
elapsed time since the start- up or the accumulation of
the operating time.

[0057] Then, the selection module 55 of the main con-
troller 5 selects an identification data item on a single
secondary battery 12 to be determined to be a dispatch-
ing object for the supply- and- demand plan in the specific
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time zone or not among the secondary batteries 12 in
the electric power system (step S11) . Identification data
items on the secondary batteries 12 have been stored in
the storage module 52.

[0058] The charging information receiving module 57
of the main controller 5 receives SOC information 102
on a secondary battery 12 corresponding to the selected
identification data item transmitted from the SOC meas-
uring device 3 via the communication interface 53 (step
S12).

[0059] Then, the dispatching- undispatching determi-
nation module 58 reads the SOC rated value (B) of the
secondary battery 12 corresponding to the selected iden-
tification data item from the storage module 52 (step S13)
. The rated value (B) is the SOC lower limit at which the
selected secondary battery 12 is to be set as a discharg-
ing control object in the specific time zone. The value is
previously input by the manager from the input device 10
for each of the secondary batteries 12 and is stored to-
gether with an identification data item on the relevant
secondary battery 12 in the storage module 52.

[0060] Then, the dispatching- undispatching determi-
nation module 58 recognizes the SOC value shown in
SOC information 102 on the selected secondary battery
12 received in step S12. The dispatching- undispatching
determination module 58 compares the recognized SOC
value with the SOC rated value (B) of the selected sec-
ondary battery 12 read in step S13, thereby determining
whether the recognized SOC value is greater than or
equal to the rated value (B) (step S14) .

[0061] If the recognized SOC value is greater than or
equal to the rated value (B) (YES in step S14), the dis-
patching-undispatching determination module 58 re-
gards the selected secondary battery 12 as being in no
danger of preventing stable power supply when the bat-
tery 12 has been set as a dispatching object for a supply-
and-demand plan in a specific time zone because there
is a room for SOC even when the secondary battery 12
has been set as a discharging control object, provided
that the secondary battery 12 has not deteriorated with
age. At this time, the dispatching-undispatching determi-
nation module 58 determines the secondary battery 12
as a discharging control object for power supply accord-
ing to the supply-and-demand plan in the specific time
zone. The dispatching-undispatching determination
module 58 stores, in the storage module 52, the identifi-
cation data item of the determined dispersed power sys-
tem 8 together with the SOC value received in step S12
as one of the secondary batteries 12 set as charging
control objects (step S15).

[0062] If the recognized SOC value is less than the
rated value (B) (NO in step S14), the dispatching-undis-
patching determination module 58 regards the selected
secondary battery 12 as needing charging since the bat-
tery 12 might prevent stable power supply when it has
been set as a dispatching object for the supply-and-de-
mand plan in the specific time zone because there is no
room for SOC. Then, the dispatching-undispatching de-
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termination module 58 determines the selected second-
ary battery 12 to be a charging control object from this
time on.

[0063] The dispatching-undispatching determination
module 58 stores, in the storage module 52, the identifi-
cation data item of the determined secondary battery 12
together with the SOC value received in step S12 as one
of the secondary batteries 12 set as charging control ob-
jects (step S16). The secondary battery 12 determined
to be a charging control object is used for output equal-
ization at the time of fluctuations in the output power of
dispersed power systems 8.

[0064] Inthisway,thework of sorting outthe secondary
batteries 12 in the electric power system by use into
charging secondary batteries for power supply and sec-
ondary batteries for equalizing the output of dispersed
power systems 8 according to a supply-and-demand plan
can be done automatically, enabling the burden on the
manager to be reduced.

[0065] At this time, the dispatching-undispatching de-
termination module 58 determines the secondary battery
12 determined to be a charging control object to be an
undispatching object for the supply-and-demand plan in
the specific time zone. The dispatching-undispatching
determination module 58 stores, in the storage module
52, the identification data item of the determined second-
ary battery 12 together with the SOC value received in
step S12 as one of the secondary batteries 12 set as
undispatching objects for the supply-and-demand plan
in the specific time zone (step S22).

[0066] After step S15, the charging information receiv-
ing module 57 of the main controller 5 receives informa-
tion on the full charging capacity of a secondary battery
12 corresponding to the selected identification data item
transmitted from the SOC measuring device 3 via the
communication interface 53 (step S17).

[0067] Then, the dispatching- undispatching determi-
nation module 58 reads the rated value (C) of the full
charging capacity of a secondary battery 12 determined
to be as a discharging control object from the storage
module 52 (step S18) . The rated value (C) is a reference
value of the full charging capacity at which a secondary
battery 12 determined to be a discharging control object
can be regarded as having deteriorated with age. The
value has been previously input by the manager from the
input device 10 for each of the secondary batteries 12.
The value has been stored together with an identification
data item on the relevant secondary battery 12 in the
storage module 52.

[0068] Then, the dispatching- undispatching determi-
nation module 58 compares the value of the full charging
capacity of the selected secondary battery 12 received
in step S17 with the rated value (C) of the full charging
capacity of the selected secondary battery 12 read in
step S18, thereby determining whether the value of the
full charging capacity received is greater than or equal
to the rated value (C) (step S20) .

[0069] Ifthe value of the full charging capacity received
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is greater than or equal to the rated value (C) (YES in
step S20), the dispatching-undispatching determination
module 58 regards the selected secondary battery 12 as
being in no danger of preventing stable power supply
when the battery 12 has been set as a dispatching object
for a supply-and-demand plan in a specific time zone
because there is a room for the SOC as described above
and the dispersed power system 8 has not deteriorated
with age. Then, the dispatching-undispatching determi-
nation module 58 determines the selected secondary
battery 12 as a dispatching object for the supply-and-
demand plan in the specific time zone.

[0070] The dispatching-undispatching determination
module 58 stores, in the storage module 52, the identifi-
cation data item of the determined secondary battery 12
together with the SOC value received in step S12 and
the value of the full charging capacity received in step
S17 as one of the secondary batteries 12 set as dispatch-
ing objects for the supply-and-demand plan in the specific
time zone (step S21).

[0071] If the recognized value of the full charging ca-
pacity is greater than or equal to the rated value (C) (NO
in step S20), the dispatching-undispatching determina-
tion module 58 regards the selected secondary battery
12 as being in the danger of preventing stable power
supply when the battery 12 is set as a dispatching object
for the supply-and-demand plan in the specific time zone
because there is a room for the SOC, but the secondary
battery 12 has deteriorated with age, making the usable
power significantly low. Then, dispatching-undispatching
determination module 58 determines the selected sec-
ondary battery 12 to be an undispatching object for the
supply-and-demand plan in the specific time zone.
[0072] The dispatching-undispatching determination
module 58 stores, in the storage module 52, the identifi-
cation data item of the determined secondary battery 12
together with the SOC value received in step S12 and
the value of the full charging capacity received in step
S17 as one of the secondary batteries 12 set as undis-
patching objects for the supply-and-demand plan in the
specific time zone (step S22).

[0073] After step S22, if there is any other secondary
battery 12 that has not been selected as an object to be
determined to be a dispatching object for the supply-and-
demand plan in the specific time zone or not among the
secondary batteries 12 in the electric power system (YES
in step S23), the selection module 55 returns to step S11.
The selection module 55 selects an identification data
item on any one of the unselected secondary batteries
12 as a new determination object and proceeds to step
S$12 and forward.

[0074] If there is no other secondary battery 12 that
has not been selected as an object to be determined to
be a dispatching object for the supply-and-demand plan
in the specific time zone or not among the secondary
batteries 12 in the electric power system (NO in step
S23), the selection module 55 reads, from the storage
module 52, an identification data item of the secondary
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battery 12 determined to be a dispatching object for the
supply-and-demand plan in the specific time zone stored
in the storage module 52 in step S22. That there is no
other secondary battery 12 that has not been selected
means that a determination whether to set a secondary
battery 12 as a dispatching object for the supply-and-
demand plan in the specific time zone has been made
for all of the secondary batteries 12 in the electric power
system. The selection module 55 stores the determina-
tion result together with the plan date of the supply-and-
demand plan, the SOC value received in step S12, and
the value of the full charging capacity received in step
s17 into the storage module 52 (step S24).

[0075] As described above, the main controller 5 can
determine whether to set each of the secondary batteries
12 in the electric power system as dispatching objects
for a supply-and-demand plan in a specific time zone.
Therefore, secondary batteries 12 can be sorted out eas-
ily to make a supply-and-demand plan for stable power
supply.

[0076] In the first embodiment, when the value of the
full charging capacity of a secondary battery 12 deter-
mined to be a discharging control object is greater than
or equal to the rated value (C), the secondary battery 12
has been determined to be a dispatching object for a
supply-and-demand plan. This is illustrative only. As for
the deterioration of a secondary battery 12 with age, the
dispatching-undispatching determination module 58
measures, for example, the accumulated operating time
of each of the secondary batteries 12 in the electric power
system and, when the accumulated operating time of a
secondary battery 12 is less than a rated value deter-
mined for the secondary battery 12, may determine the
secondary battery 12 to be a dispatching object for the
supply-and-demand plan.

[0077] In addition, the dispatching-undispatching de-
termination module 58 may count the number of charging
and discharging cycles of a secondary battery 12 in ad-
vance and, when the count is less than a rated value
determined for the secondary battery 12, determine the
secondary battery 12 to be a dispatching object for the
supply-and-demand plan.

[0078] Next, on the basis of the result of the determi-
nation whether to set each of the dispersed power sys-
tems 8 and secondary batteries 12 in the electric power
system as a dispatching object for a supply- and- demand
plan in a specific time zone as described above, the op-
eration of determining the dispatching priority order of
the dispersed power systems 8 and secondary batteries
12 set as dispatching objects by economical load dis-
patching control will be explained.

[0079] The economic output dispatching of the existing
generator 1, dispersed power systems 8, and secondary
batteries 12 is performed by the economic load dispatch-
ing control.

[0080] FIG. 5 is a flowchart to explain an example of
the operation of setting the dispatching priority order of
economic load dispatching control in the electric power
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system supply-and-demand control system of the first
embodiment.

[0081] Suppose astate where adetermination whether
to set each of the dispersed power systems 8 and sec-
ondary batteries 12 belonging to an electric power sys-
tem as a dispatching object for a supply-and-demand
plan in a specific time zone has been made and the de-
termination result has been stored in the storage module
52 of the main controller 5.

[0082] In this state, a dispatching priority order deter-
mination module 59 of the main controller 5 in the electric
power supply-and-demand control apparatus 9 reads,
from the storage module 52, the result of the determina-
tion whether to set dispersed power systems 8 and sec-
ondary batteries 12 as dispatching objects for the supply-
and-demand plan in the specific time zone (step S31).
[0083] Then, the dispatching priority order determina-
tion module 59 determines the dispatching priority order
of economic load dispatching control associated with a
supply- and- demand plan in a specific time zone for the
output power of the existing generator 1 shown by the
read determination result to be a first priority order (step
S32) . The output power of the existing generator 1 given
the first priority order is a base supply capability in the
specific time zone.

[0084] Next, the dispatching priority order determina-
tion module 59 determines in the determination result
read in step S31 whether there is a dispersed power sys-
tem 8 determined to be a dispatching object for the sup-
ply- and- demand plan in the specific time zone (step
S33) .

[0085] If it has been determined in the determination
result read in step S31 that there is a dispersed power
system 8 determined to be a dispatching object for the
supply-and-demand plan (YES in step S33), the dis-
patching priority order determination module 59 deter-
mines the dispatching priority order of economic load dis-
patching control associated with the supply-and-demand
plan in the specific time zone for a dispersed power sys-
tem 8 set as a dispatching object shown by the determi-
nation result read in step S31 to be a second priority order
lower than the first priority order set in step S32 (step
S34).

[0086] If it has been determined in the determination
result read in step S31 that there is no dispersed power
system 8 determined to be a dispatching object for the
supply-and-demand plan (NO in step S33), the dispatch-
ing priority order determination module 59 reserves the
setting of the dispatching priority order of economic load
dispatching control associated with the supply-and-de-
mand plan in the specific time zone to the second priority
order (step S35).

[0087] Afterstep S34,the dispatching priority order de-
termination module 59 determines in the determination
resultread in step S31 whether there is a secondary bat-
tery 12 determined to be a dispatching object for the sup-
ply-and-demand plan in the specified time zone (step
S36).
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[0088] If it has been determined in the determination
result read in step S31 that there is a secondary battery
12 determined to be a dispatching object for the supply-
and-demand plan (YES in step S36), the dispatching pri-
ority order determination module 59 determines the dis-
patching priority order of economic load dispatching con-
trol associated with the supply-and-demand plan in the
specific time zone for the secondary battery 12 set as a
dispatching object shown by the determination result
read in step S31 to be a third priority order lower than
the second priority order set in step S34 (step S37). At
this time, the dispatching priority orders that have been
setinclude all of the first, second, and third priority orders.
[0089] If it has been determined in the determination
resultread in step S31 that there is no secondary battery
12 determined to be a dispatching object for the supply-
and-demand plan (NO in step S36), the dispatching pri-
ority order determination module 59 terminates the set-
ting of the dispatching priority order without setting the
dispatching priority order of economic load dispatching
control associated with the supply-and-demand plan in
the specific time zone to the third priority order (step S38).
Atthis time, the dispatching priority orders that have been
set include only the first and second priority orders.
[0090] Afterstep S35, the dispatching priority order de-
termination module 59 determines in the determination
resultread in step S31 whether there is a secondary bat-
tery 12 determined to be a dispatching object for the sup-
ply-and-demand plan (step S39).

[0091] If it has been determined in the determination
result read in step S31 that there is a secondary battery
12 determined to be a dispatching object for the supply-
and-demand plan (YES in step S39), the dispatching pri-
ority order determination module 59 determines the dis-
patching priority order of economic load dispatching con-
trol associated with the supply-and-demand plan in the
specific time zone for the secondary battery 12 set as a
dispatching object shown by the determination result
read in step S31 to be the second priority order following
the first priority set in step S32 and terminates the setting
of an dispatching priority order (step S40). At this time,
the dispatching priority orders that have been set include
only the first and second priority orders.

[0092] If it has been determined in the determination
resultread in step S31 that there is no secondary battery
12 determined to be a dispatching object for the supply-
and-demand plan (NO in step S39), the dispatching pri-
ority order determination module 59 terminates the set-
ting of the dispatching priority order without setting the
second and third dispatching priority orders of economic
load dispatching control associated with the supply-and-
demand plan in the specific time zone (step S41). At this
time, the dispatching priority order that has been set is
only the first priority order.

[0093] By the above processing operations, the main
controller 5 can give a dispatching priority order of eco-
nomic load dispatching control to each of the existing
generator 1, dispersed power systems 8, and secondary
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batteries 12 in the electric power system.

[0094] Afterhaving completed the setting of a dispatch-
ing priority order, the dispatching priority order determi-
nation module 59 combines the dispatching priority order
setting result with the result of determining whether to
set an object as a dispatching object for the supply-and-
demand plan in the specific time zone and the result of
measuring the output power of the existing generator 1,
thereby creating dispatching object-dispatching ratio in-
formation 103. The dispatching priority order determina-
tion module 59 transmits this information to the integrated
controller 4.

[0095] When having received the dispatching object-
dispatching ratio information 103, the integrated control-
ler 4 makes a supply-and-demand plan using the existing
generator 1 and the individual dispersed power systems
8 and secondary batteries 12 set as dispatching objects
in a specific time zone on the basis of the generated
electricity of the existing generator 1, the identification
data items on and the values of output power of the dis-
persed power systems 8 set as dispatching objects, the
SOC values of the secondary batteries 12 set as dis-
patching objects, the full charging capacity, and the dis-
patching priority orders. Then, the integrated controller
4 transmits an operation instruction 104 to the existing
generator 1 according to the formed supply-and-demand
plan when the specific time zone has been reached. In
addition, the integrated controller 4 transmits an opera-
tion instruction 104 to the dispersed power systems 8 via
the PCS 6.

[0096] As described above, the electric power supply-
and-demand control apparatus 9 in the electric power
system supply-and-demand control system of the first
embodiment determines on the basis of the output power
characteristics of dispersed power sources arranged in
various places in the electric power system whether to
seteach ofthe dispersed powersources in various places
as a dispatching object for an electric power supply-and-
demand plan at a specific time on a specific date.
[0097] Specifically, the electric power supply- and- de-
mand control apparatus 9 receives the generated elec-
tricity of each of the dispersed power systems 8 to make
a supply- and- demand plan in a specific time zone in an
electric power system thatincludes the existing generator
1, dispersed power systems 8, and secondary batteries
12. On the basis of the magnitude of the generated elec-
tricity, the electric power supply- and- demand control
apparatus 9 determines whether to set each of the dis-
persed power systems 8 as a dispatching object for a
supply- and- demand plan in a specific time zone.
[0098] In addition, the electric power supply-and-de-
mand control apparatus 9 receives the SOC value of and
the full charging capacity of each of the secondary bat-
teries 12. On the basis of the magnitude of the SOC value
and that of the full charging capacity, the electric power
supply-and-demand control apparatus 9 determines
whether to set each of the secondary batteries 12 as a
dispatching object for the supply-and-demand planin the
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specific time zone.

[0099] Accordingly, not only can dispersed power sys-
tems necessary for a supply- and-demand plan be sorted
out, but also positive use of secondary batteries enables
dispersed power systems to be used without deteriorat-
ing electric power quality.

[0100] Fromthistimeon,itisallrightifdispersed power
systems 8 and secondary batteries 12 to be set as dis-
patching objects for a supply-and-demand planin a newly
determined specific time zone are determined by the
aforementioned processing operation and then the dis-
patching priority orders of the objects including the ex-
isting generator 1 are determined.

(Second Embodiment)

[0101] Next, a second embodiment will be explained.
In the configuration of an electric power system supply-
and- demand control system of the second embodiment,
an explanation of the same parts as those of the first
embodiment will be omitted.

[0102] In the electric power system supply-and-de-
mand control system of the second embodiment, when
it is predicted that dispersed power systems 8 will not be
able to supply necessary and sufficient electric power
according to a power demand, taking into account weath-
er conditions of the next day onward, secondary battery
sites that satisfy a specific condition are built in advance
to enable secondary batteries 12 to supply necessary
and sufficient power in place of the dispersed power sys-
tems 8. The condition is to be capable of outputting elec-
tric power more than twice as high as a predicted value
of the maximum system capacity minus a base supply
capability. The predicted value is a power demand need-
ing to be covered by power supply from dispersed power
systems 8 or secondary batteries 12 excluding the exist-
ing generator 1 at a peak period throughout the year.
[0103] Then, when the total charge (in Wh) of second-
ary batteries has not reached the total generated elec-
tricity on a specific day associated with an electric power
supply- and- demand plan, that is, a predicted value of
the area (in Wh) of the total demand in a graph of a time
characteristic of a power demand, the electric power sys-
tem supply- and- demand control system informs the
manager that necessary electric power needs to be se-
cured by borrowing electric power from other electric
power companies or buying electric power from electric
power customers that have independent dispersed pow-
er systems.

[0104] FIG. 6is a block diagram of a functional config-
uration of a main controller of an electric power supply-
and-demand control apparatus in an electric power sys-
tem supply-and-demand control system according to the
second embodiment.

[0105] Inthe second embodiment, the main controller
5 of the electric power supply-and-demand control ap-
paratus 9includes not only the control module 51, storage
module 52, communication interface 53, timer module
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54, selection module 55, generated electricity informa-
tion receiving module 56, charging information receiving
module 57, dispatching-undispatching determination
module 58, and dispatching priority determination mod-
ule 59 which have been explained in the firstembodiment
but also a weather information acquisition module 71 and
a power supply-nonsupply determination module 72.
[0106] The communication interface 53, timer module
54, selection module 55, generated electricity informa-
tion receiving module 56, charging information receiving
module 57, dispatching-undispatching determination
module 58, dispatching priority determination module 59,
weather information acquisition module 71, and power
supply-nonsupply determination module 72, which are
processing modules realized by software running on a
microprocessor, can mutually exchange information as
shown in FIG. 6.

[0107] The weather information acquisition module 71
acquires, from an external device, weather forecast in-
formation on a specific day concerning a supply-and-de-
mand plan to be made in a region where the electric pow-
er system is installed.

[0108] The power supply-nonsupply determination
module 72 calculates the total charge of a secondary
battery 12 determined to be a dispatching object for a
supply-and-demand plan of the day when a weather con-
dition shown by weather forecast information acquired
by the weather information acquisition module 71 is any
kind of weather except fair weather and it is predicted
that the dispersed power systems 8 of the day will not be
able to supply necessary and sufficient electric power.
The power supply-nonsupply determination module 72
compares the total charge with the predicted value of the
total generated electricity for one day on a specific day,
thereby determining whether necessary and sufficient
electric power can be supplied from the secondary bat-
teries 12 in place of the dispersed power systems 8 on
the specific day.

[0109] FIG. 7 is a flowchart to explain the procedure
for determining whether to secure more electric power,
taking weather conditions into account, in the electric
power system supply-and-demand control system of the
second embodiment.

[0110] Here, suppose the dispersed power systems 8
in the electric power system are photovoltaic power sys-
tems or solar thermal power generation systems. In ad-
dition, suppose the dispatching- undispatching determi-
nation module 58 has determined the dispersed power
systems 8 to be dispatching objects for a supply- and-
demand plan on a specific day, using an SOC rated value
(B) and a rated value (C) of the full charging capacity on
the specific day associated with a supply- and- demand
plan to be made. Furthermore, suppose the storage mod-
ule 52 has stored a predicted value of the total generated
electricity for one day in the electric power system on the
specific day on the basis of information on the accumu-
lation of the past total power demands stored in the stor-
age module 52 using the rated value (B) and the rated
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value (C) .

[0111] First, the weather information acquisition mod-
ule 71 of the main controller 5 in the electric power supply-
and- demand control apparatus 9 acquires weather fore-
cast information on a day associated with a supply- and-
demand plan to be made in a region in which an electric
power system is to be installed from an external device
via the communication interface 53 (step S51) .

[0112] When the weather condition on a specific day,
forexample, the next day, shown by the acquired weather
forecast information, is any kind of weather except fair
weather, that is, in a state where it is predicted that the
dispersed power systems 8 composed of photovoltaic
power systems or solar thermal power generation sys-
tems will not be able to supply necessary and sufficient
electric power (YES in step S52), the weather information
acquisition module 71 informs the power supply-nonsup-
ply determination module 72 of this.

[0113] Then, the power supply- nonsupply determina-
tion module 72 reads, from the storage module 52, the
result of determining secondary batteries 12 to be dis-
patching objects for the supply- and- demand plan on the
specificday. The power supply- nonsupply determination
module 72 acquires the result of measuring the SOC val-
ues of the secondary batteries 12 determined to be dis-
patching objects and the result of measuring the full
charging capacity (step S53) .

[0114] Then, the power supply- nonsupply determina-
tion module 72 calculates the charge for each of the sec-
ondary batteries 12 determined to be dispatching objects
on the basis of the acquisition result in step S53. The
power supply- nonsupply determination module 72 adds
up these values, thereby calculating the total charge, the
electric energy that can be output on the specific day
from the individual secondary batteries 12 determined to
be dispatching objects (step S54) .

[0115] Then, the power supply- nonsupply determina-
tion module 72 reads, from the storage module 52, a
predicted value of the total generated electricity in the
electric power system on the specific day. The power
supply- nonsupply determination module 72 compares
the read predicted value with the total charge calculated
in step S54, thereby determining whether the total charge
satisfies the predicted value of the total generated elec-
tricity (step S55) .

[0116] When the compared total charge satisfies the
predicted value of the total generated electricity (NO in
step S55), the power supply-nonsupply determination
module 72 determines that necessary and sufficient elec-
tric power can be supplied to meet the power demand
by the discharging of the secondary batteries 12 in the
electric power system even if it is predicted that the dis-
persed power systems 8 will not be able to supply nec-
essary and sufficient electric power to meet the power
demand on the specific day.

[0117] When the compared total charge does not sat-
isfy the predicted value of the total generated electricity
(YES in step S55), the power supply-nonsupply determi-
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nation module 72 determines that it is necessary to bor-
row electric power from other electric power companies
or buy electric power from electric power customers on
the specific day or to secure many secondary batteries
12 charged to the full charging capacity. The reason for
this is that it is predicted that the dispersed power sys-
tems 8 will not be able to supply necessary and sufficient
electric power to meet the power demand on the specific
day and that necessary and sufficient electric power will
not be suppliable by the discharging of the secondary
batteries 12 in the electric power system to meet the pow-
er demand.

[0118] Atthistime, the power supply-nonsupply deter-
mination module 72 displays the determination result on,
for example, a display module (not shown) in the electric
power supply-and-demand control apparatus 9 to inform
the manager of the determination result (step S56).
Therefore, the power supply-nonsupply determination
module 72 can contribute to the preparation of a more
suitable electric power supply-and-demand plan and fur-
ther to the preparation of a more suitable operation plan
for secondary batteries.

[0119] As described above, with the second embodi-
ment, the electric power supply-and-demand control ap-
paratus 9 in the electric power system supply-and-de-
mand control system calculates the total charge of the
secondary batteries 12 determined to be dispatching ob-
jects for the supply-and-demand plan on the specific day
when it is predicted that the dispersed power systems 8
composed of photovoltaic power systems or solar ther-
mal power generation systems will not be able to supply
necessary and sufficient electric power on the specific
day, taking into accounta weatherforecaston the specific
day. The electric power supply-and-demand control ap-
paratus 9 compares the total charge with the predicted
value of the total generated electricity on the specific day,
thereby making it possible to determine whether the sec-
ondary batteries 12 can supply necessary and sufficient
electric power in place of the dispersed power systems 8.
[0120] Next, a modification of the second embodiment
will be explained. This modification is suitable for a situ-
ation where the total charge compared by the power sup-
ply- nonsupply determination module 72 of the main con-
troller 5 in the electric power supply- and- demand control
apparatus 9 has not reached the predicted value of the
total generated electricity. In addition, the modification is
suitable for a situation where it is predicted that the dis-
persed power systems 8 will not be able to supply nec-
essary and sufficient electric power to meet the power
demand on a specific day in the above situation and that
necessary and sufficient electric power will not be sup-
pliable by the discharging of the secondary batteries 12
in the electric power system to meet the power demand.
At this time, in the modification, the rated value (B) used
as a reference to determine whether to set a secondary
battery 12 as a discharging control object is decreased.
Atfter this, the electric power supply- and- demand control
apparatus 9 determines again whether to set the sec-

10

15

20

25

30

35

40

45

50

55

12

ondary battery 12 as a discharging control object and
increases the number of secondary batteries 12 set as
discharging control objects, thereby causing the total
charge compared by the power supply- nonsupply deter-
mination module 72 of the main controller 5 to reach the
predicted value of the total generated electricity.

[0121] FIG. 8 is a block diagram showing a functional
configuration of the main controller of the electric power
supply-and-demand control apparatus in the electric
power system supply-and-demand control system ac-
cording to the modification of the second embodiment.
[0122] In the modification, the main controller 5 of the
electric power supply-and-demand control apparatus 9
includes not only the control module 51, storage module
52, communication interface 53, timer module 54, selec-
tion module 55, generated electricity information receiv-
ing module 56, charging information receiving module
57, dispatching-undispatching determination module 58,
dispatching priority determination module 59, weather in-
formation acquisition module 71, and power supply-non-
supply determination module 72 which have been ex-
plained in the second embodiment but also a rated value
change module 81.

[0123] The communication interface 53, timer module
54, selection module 55, generated electricity informa-
tion receiving module 56, charging information receiving
module 57, dispatching-undispatching determination
module 58, dispatching priority determination module 59,
weather information acquisition module 71, power sup-
ply-nonsupply determination module 72, and rated value
change module 81, which are processing modules real-
ized by software running on a microprocessor, can mu-
tually exchange information as shown in FIG. 8.

[0124] Whenithasbeendetermined thatitis predicted
that the dispersed power systems 8 will not be able to
supply necessary and sufficient electric power to meet a
power demand on a specific day because the total charge
compared by the power supply-nonsupply determination
module 72 has not reached the predicted value of the
total generated electricity and that necessary and suffi-
cient electric power will notbe suppliable by the discharg-
ing of the second batteries 12 in the electric power system
to meet the power demand, the rated value change mod-
ule 81 changes each of the secondary batteries 12 so as
to decrease the rated value (B), a reference for deter-
mining whether to set a secondary battery 12 as a dis-
charging control object, by a specific value.

[0125] At this time, using the changed rated value (B),
the dispatching-undispatching determination module 58
determines again whether to set each of the secondary
batteries 12 as a dispatching object for the supply-and-
demand plan on the specific day.

[0126] FIG. 9 is a flowchart to explain the procedure
for determining whether to secure more electric power in
the electric power system supply-and-demand control
system according to the modification of the second em-
bodiment, taking weather conditions into account.
[0127] Here, suppose the following situations. A first
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situation is such that the total charge compared in the
process in step S55 explained in the second embodiment
has notreached the predicted value of the total generated
electricity. A second situation is such that it is predicted
that the dispersed power systems 8 will not be able to
supply necessary and sufficient electric power to meet
the power demand on a specific day and that necessary
and sufficient electric power will not be suppliable by the
discharging of the secondary batteries 12 in the electric
power system to meet the power demand. In this situa-
tion, the power supply- nonsupply determination module
72 determines that it is necessary to borrow electric pow-
er from other electric power companies or buy electric
power from electric power customers on the specific day.
[0128] At this time, the rated value change module 81
changes each of the secondary batteries 12in the electric
power system so as to decrease the SOC rated value
(B), areference for determining whether to set a second-
ary battery 12 as a discharging control object, by a spe-
cific value (step S71).

[0129] The reason why the SOC rated value (B) is de-
creased is that whether to set a secondary battery 12 as
a discharging control object is determine again using the
changed rated value to increase the number of second-
ary batteries 12 set as discharging control objects. A de-
crease in the rated value (B) is set at a value that is in
no danger of affecting power supply according to the elec-
tric power supply-and-demand plan on the specific day
as a result of a significant decrease in the SOC of the
secondary batteries 12 set as discharging control objects
on the specific day.

[0130] Then, the dispatching- undispatching determi-
nation module 58 compares the SOC value of each of
the secondary batteries 12 with the changed rated value
(B), thereby determining whether to set each of the sec-
ondary batteries 12 as a discharging control object or a
charging control object as in the processes in steps S12
to S17 shown in FIG. 4 explained in the first embodiment
(steps S72 to S77) .

[0131] In the first embodiment, it has been finally de-
termined using the rated value (C) whether to set a sec-
ondary battery 12 determined to be a discharging control
object in the determination as a dispatching object. How-
ever, since the rated value (C) has not been changed
here, the dispatching-undispatching determination mod-
ule 58 determines that all of the secondary batteries 12
determined to be discharging control objects are dis-
patching objects for the supply-and-demand plan on the
specific day.

[0132] After the determination has completed, if there
is any other secondary battery 12 that has not been se-
lected as an object to be determined again to be a dis-
patching object for the supply-and-demand plan on the
specific day or not among the secondary batteries 12 in
the electric power system (YES in step S78), the selection
module 55 returns to step S72, selects an identification
data item on any one of the unselected secondary bat-
teries 12 as a new determination object, and proceeds
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to step 73 and forward.

[0133] If there is no other secondary battery 12 that
has not been selected as an object to be determined
again to be a dispatching object for the supply-and-de-
mand plan on the specific day or not among the second-
ary batteries 12 in the electric power system (NO in step
S78), the power supply-nonsupply determination module
72 reads, from the storage module 52, the results of
measuring the SOC value of and the full charging capac-
ity of a secondary battery 12 determined to be a dispatch-
ing object for the supply-and-demand plan on the specific
day (step S79). That there is no other secondary battery
12 that has not been selected means that another deter-
mination as to whether to set each of the secondary bat-
teries 12 in the electric power system as a dispatching
object for the supply-and-demand plan on the specific
day has been completed.

[0134] Since the rated value (B) has been decreased
in step S71, the comparison of the changed rated value
(B) with the unchanged rated value (B) has shown that
the number of secondary batteries 12 determined to be
dispatching objects for the supply-and-demand plan on
the specific day is greater than or equal to the number
before the change.

[0135] Then, onthe basis of the result acquired in step
S79, the power supply- nonsupply determination module
72 calculates again the charge of each of the secondary
batteries 12 determined to be dispatching objects. The
power supply- nonsupply determination module 72 adds
up these values, thereby calculating again the total
charge of the secondary batteries 12 determined to be
dispatching objects (step S80) .

[0136] Then, the power supply- nonsupply determina-
tion module 72 reads a predicted value of the total gen-
erated electricity on the specific day from the storage
module 52. The power supply- nonsupply determination
module 72 compares the read predicted value with the
total charge calculated in step S84, thereby determining
again whether the total charge satisfies the predicted val-
ue of the total generated electricity (step S81) .

[0137] When the compared total charge has satisfied
the predicted value of the total generated electricity (NO
in step S81), the power supply-nonsupply determination
module 72 has determined that necessary and sufficient
electric power can be supplied by the discharging of the
secondary batteries 12 in the electric power system to
meet the power demand even fif it is predicted that the
dispersed power systems 8 will not be able to supply
necessary and sufficient electric power to meet the power
demand on the specific day. In this way, the determina-
tion result differing from that before the change of the
rated value (B) is obtained.

[0138] When the compared total charge has not satis-
fied the predicted value of the total generated electricity
(YES in step S81), the power supply-nonsupply determi-
nation module 72 determines that it is still predicted that
the dispersed power systems 8 will not be able to supply
necessary and sufficient electric power to meet the power
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demand on the specific day and that necessary and suf-
ficient electric power will not be suppliable by the dis-
charging of the secondary batteries 12 in the electric pow-
er system to meet the power demand. At this time, the
power supply-nonsupply determination module 72 deter-
mines that it is necessary to borrow electric power from
other electric power companies or buy electric power
from electric power customers on the specific day (step
S82).

[0139] Atthistime, the power supply-nonsupply deter-
mination module 72 returns to step S71, decreases the
rated value (B) further in a range that is in no danger of
affecting power supply, and proceeds to step S72.
[0140] Asdescribed above, with the modification of the
second embodiment, even when it has been determined
that necessary and sufficient electric power cannot be
supplied by the discharging of the secondary batteries
12 in the electric power system to meet the power de-
mand because the total charge of the secondary batteries
has notreached the predicted value of the total generated
electricity, the electric power supply-and-demand control
apparatus 9 decreases the rated value (B) of the sec-
ondary batteries 12 and makes a determination again,
thereby enabling the total charge to satisfy the predicted
value of the total generated electricity.

[0141] According to each of the above embodiments,
it is possible to provide an electric power supply-and-
demand control apparatus capable of contributing to the
preparation of a suitable electric power supply-and-de-
mand plan, taking into account the dispersed power
sources arranged in various places in an electric power
system.

[0142] While certain embodiments have been de-
scribed, these embodiments have been presented by
way of example only, and are not intended to limit the
scope of the inventions. Indeed, the novel embodiments
described herein may be embodied in a variety of other
forms; furthermore, various omissions, substitutions and
changes in the form of the embodiments described herein
may be made without departing from the spirit of the in-
ventions. The accompanying claims and their equiva-
lents are intended to cover such forms or modifications
as would fall within the scope and spirit of the inventions.

Claims

1. Anelectric power supply-and-demand control appa-
ratus characterized by comprising:

a measuring module (2, 3) which measures an
output power characteristic of dispersed power
sources arranged in various places in an electric
power system; and

a determination module (58) which determines
based on the output power characteristic meas-
ured by the measuring module (2, 3) whether to
set each of the dispersed power sources in var-
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ious places as adispatching object for an electric
power supply-and-demand plan at a specific
time on a specific date.

The electric power supply-and-demand control ap-
paratus of Claim 1, characterized in that

the dispersed power sources include natural energy
power supplies (8) that receive natural energy and
generate electricity and electric power storage de-
vices (7) that store electric power generated by the
natural energy power supplies (8),

the measuring module (2, 3) measures information
on a characteristic of the generated electricity of the
natural energy power supplies (8) and the charging
state of and a performance degradation character-
istic of the electric power storage devices (7), and
the determination module (58) includes

a first determination function of determining based
on a fluctuation range of the generated electricity
shown by the information measured by the measur-
ing module (2, 3) whether to set each of the natural
energy power supplies (8) generating electric power
constituting the generated electricity as a dispatch-
ing object for an electric power supply-and-demand
plan at the specific time on the specific date, and

a second determination function of determining
based on the charging state of and the degree of the
performance degradation of the electric power stor-
age devices (7) shown by the information measured
by the measuring module (2, 3) whether to set each
of the electric power storage devices (7) in various
places as a dispatching object for an electric power
supply-and-demand plan at the specific time on the
specific date.

The electric power supply-and-demand control ap-
paratus of Claim 2, characterized in that

the measuring module (2, 3) measures the ratio of
currently usable electric power to a full charging ca-
pacity of the electric power storage devices (7),

the second determination function of the determina-
tion module (58) determines the electric power stor-
age devices (7) to be discharging control objects for
power supply according to an electric power supply-
and-demand plan at the specific time on the specific
date when the ratio of the currently usable electric
power to the full charging capacity of the electric pow-
er storage devices (7) measured by the measuring
module (2, 3) is greater than or equal to a rated value
of the ratio, and determines the electric power stor-
age devices (7) to be charging control objects when
the ratio of the currently usable electric power to the
full charging capacity of the electric power storage
devices (7) is lower than the rated value of the ratio,
and

further determines based on the degree of the per-
formance degradation whether to set each of the
electric power storage devices (7) determined to be
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the discharging control objects as dispatching ob-
jects for an electric power supply-and-demand plan
at the specific time on the specific date.

The electric power supply-and-demand control ap-
paratus of Claim 2, characterized in that

the first determination function of the determination
module (58) determines whether to set the natural
energy power supplies (8) that generate electric
power constituting the generated electricity as dis-
patching objects for an electric power supply-and-
demand plan at the specific time on the specific date,
based on the ratio of the fluctuation range of the
measured generated electricity to a system capacity
of an electric power system including the natural en-
ergy power supplies (8) and the electric power stor-
age devices (7).

The electric power supply-and-demand control ap-
paratus of Claim 2, characterized in that

the first determination function of the determination
module (58) determines whether to set the natural
energy power supplies (8) that generate electric
power constituting the generated electricity as dis-
patching objects for an electric power supply-and-
demand plan atthe specific time on the specific date,
based on the ratio of the fluctuation range of the
measured generated electricity to a rated output of
the natural energy power supplies (8).

The electric power supply-and-demand control ap-
paratus of Claim 2, characterized in that

the natural energy power supplies (8) are of at least
one of the following types of power generation sys-
tems: a photovoltaic power system that receives so-
lar light energy and generates electricity, a solar ther-
mal electric generation system that receives solar
heat energy and generates electricity, a wind gen-
erator system that receives wind power energy and
generates electricity, a hydroelectric system that re-
ceives hydro-energy and generates electricity, and
ageothermal power generation system that receives
geothermal energy and generates electricity.

The electric power supply-and-demand control ap-
paratus of Claim 2, characterized by further com-
prising:

a power supply-nonsupply determination mod-
ule (72) which compares the charge of the elec-
tric power storage devices (7) with a predicted
value of the total generated electricity of the
electric power system on a specific day when it
is predicted that a weather condition on the spe-
cificday will be such that the natural energy pow-
er supplies (8) cannot supply electric power,
thereby determining whether it is necessary to
introduce electric power from another electric
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power supply source differing from the electric
power system into the electric power system on
the specific day.

8. The electric power supply-and-demand control ap-

paratus of Claim 2, characterized by further com-
prising:

a second electric generating system which gen-
erates electricity using energy other than natural
energy,

characterized in that electric power to be gen-
erated by the second electric generating system
at the specific time on the specific date is given
afirst priority order in power supply by economic
load dispatching control at the specific time on
the specific date,

electric power to be generated by the natural
energy power supplies (8) at the specific time
on the specific date is given a second priority
order lower than the first priority order in power
supply by economic load dispatching control at
the specific time on the specific date and electric
power to be generated by the electric power stor-
age devices (7) at the specific time on the spe-
cific date is given a third priority order lower than
the second priority order in power supply by eco-
nomic load dispatching control at the specific
time on the specific date when the first determi-
nation function has determined the natural en-
ergy power supplies (8) to be dispatching ob-
jects for an electric power supply-and-demand
plan at the specific time on the specific date and
the second determination function has deter-
mined the electric power storage devices (7) to
be dispatching objects for an electric power sup-
ply-and-demand plan at the specific time on the
specific date, and

electric power to be output by the power supplies
determined to be the dispatching objects is given
the second priority order in power supply by eco-
nomic load dispatching control at the specific
time on the specific date when the first determi-
nation function has determined the natural en-
ergy power supplies (8) to be dispatching ob-
jects for an electric power supply-and-demand
plan atthe specific time on the specific date while
the second determination function has not de-
termined the electric power storage devices (7)
to be dispatching objects for an electric power
supply-and-demand plan at the specific time on
the specific date or when the second determi-
nation function has determined the electric pow-
er storage devices (7) to be dispatching objects
for an electric power supply-and-demand plan
at the specific time on the specific date while the
first determination function has not determined
the natural energy power supplies (8) to be dis-
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patching objects for an electric power supply-
and-demand plan at the specifictime on the spe-
cific date.
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